Increasing prevalence of hypertension is a major health concern. Dietary habits and food choices play an important role in maintaining lipid levels. The aim of this study was to investigate the impact of dietary habits on lipid profile of young adult hypertensive males. Two hundred vegetarians (V) and two hundred non vegetarians (NV) stage I hypertensive young adult men from age group 25-35 yrs were studied. Anthropometric indices like weight, height, waist circumference (WC), hip circumference (HC) and mid-upper-arm circumference (MUAC) were measured. Body mass index (BMI) and waist hip ratio (WHR) were computed using standard equations. 24 hour's food intake data for each subject was collected for consecutive 3 days and energy and energy yielding nutrients were computed. Total cholesterol (T-C), low density lipoprotein cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C) and triglyceride (TG) levels were estimated. Very low density lipoprotein cholesterol (VLDL-C) was computed using standard equation. Insignificant difference was noticed between V and NV for BMI, WC and HC. In contrast, MUAC of NV was found to be significantly higher than V. NV had higher mean daily intake of energy, protein and fat but low mean daily consumption of carbohydrate as compared to V. NV had higher mean values of systolic blood pressure (SBP) (p>0.05) and diastolic blood pressure (DBP) (0.01<p<0.05) than V. 30% NV were obese grade II. TC and LDL-C of NV were greater than V but HDL-C and TG of V were greater than NV (p>0.05). TC, LDL-C and VLDL-C among NV correlated positively (p<0.01) with body weight (r 0.5340, 0.4841 and 0.5921, respectively). Stronger relationships existed between HDL-C and body weight among both groups. BP, BMI and MUAC were more among NV than V. V showed better lipid profile than NV. This could be attributed to higher intake of energy and fat among NV.
INtrODUCtION
Hypertension is a common public health problem in developing countries. Untreated hypertension leads to many degenerative diseases, including congestive heart failure, end stage renal disease and peripheral vascular disease 1 It is often called a "silent killer". Hypertension is an increasingly important medical and public health issue.
Cardiovascular diseases are major causes of mortality in the Indian subcontinent, causing more than 25% of deaths 2 . It has been predicted that these diseases will increase rapidly in India and this country will be host to more than half the cases of heart disease in the world within the next 15 years 2 . Prevalence of hypertension is increasing day by day in Indian population especially among middle and high socioeconomic groups [3] [4] [5] [6] [7] [8] [9] . Use of tobacco, obesity with high WHR, high BP, high LDL-C, low HDL-C, low consumption of fruits and vegetables, sedentary lifestyles and psychosocial stress are important determinants of cardiovascular diseases in India. These risk factors have increased substantially over the past 50 years and to control further escalation, it is important to prevent them 9 . Elevated BP is a major modifiable risk factor for cardiovascular disease (CVD) and the leading cause of preventable deaths worldwide. One-quarter of the world's adult population has hypertension, and this is likely to increase to 29 % by 2025. The absolute prevalence of hypertension in economically developed nations is 37.3% compared with 22.9% in developing nations 10 .
There are indications of an epidemic rise in cerebrovascular diseases in the developing world. This could be because of nutritional transition occurring in the developing world. Diet plays an important role in the primary prevention of hypertension. The dietary approaches to stop hypertension (DASH) trial has shown that a dietary pattern rich in fruits, vegetables and low fat dairy products and with reduced total and saturated fat can be effective in the prevention of hypertension 11 . It is a fact that the non vegetarian diet contains cholesterol and saturated fatty acids. These are the root cause of problems like coronary heart diseases and hypertension. Vegetarian diets are usually rich in carbohydrates, n-6 fatty acids and dietary fiber and are more healthful in preventing, treating or reversing heart disease. A low-fat vegetarian diet is the single most effective way to stop the progression of coronary artery disease or prevent it entirely. Lifestyle adjustments in diet are important in determining the outcome for people with hypertension 12 .
Rapid changes in diets and lifestyles that have occurred with industrialization, urbanization, economic development and market globalization have accelerated over the past decade. Because of these changes in dietary and lifestyle patterns, chronic diseases like hypertension are becoming increasingly significant causes of disability and premature death.
The aim of this research was to assess anthropometric measurements, dietary intake and lipid profile of hypertensive vegetarian and non vegetarian young Indian adult men.
MAterIALS AND MetHODS

Sample population
Young sedentary hypertensive adult males, aged 25-30 yrs. were purposively selected. Subjects were chosen from the outpatient departments of hospitals from Nagpur city, Maharashtra State, India. Subjects categorized under stage I hypertension were selected based on the criteria of Joint National Committee VII [13] [14] [15] . BP was measured thrice in the right arm in sitting position, at the intervals of 5 minutes, using a standard mercury sphygmomanometer and stethoscope with the help of trained personnel.
Inclusion and exclusion criteria
Only sedentary males from age group 25 to 30 yrs who were free from other medical conditions were chosen. Subjects with primary hypertension (stage I hypertension) were selected. Subjects with secondary hypertension and medical complications were excluded from the study. Only those subjects who were not using any drugs for hypertension and dyslipidemia were chosen. Subjects were undergoing lifestyle modifications like stress management, weight reduction programmes, dietary counseling for the treatment of hypertension.
Sample size
Total four hundred (400) hypertensive young males were purposively selected; out of which two hundred (200) were vegetarian & two hundred (200) were non vegetarian.
Data collection Anthropometric measurements
Measurements of height, weight, WC, HC and MUAC were taken. BMI and WHR were derived using standard equations 16 .
Dietary intake
Food intake data of each subject was collected using 24 hour's dietary recall method. This was done to collect the data for consecutive three days. Energy, carbohydrate, protein and fat content of three day's diets were calculated using food composition tables 17 .
Biochemical parameters
Fasting serum lipid test was done by taking blood samples with the help of a trainer. Blood samples were immediately given to the pathologist for the estimations (using Toshiba (Japan) auto analyzer using Roche kits). Total cholesterol (TC), high density lipoprotein cholesterol (HDL-C) and triglyceride (TG) levels were estimated. Low density lipoprotein cholesterol (LDL-C) and very low density lipoprotein cholesterol (VLDL-C) was computed using Friedewald's Equation 18 . TC: HDL-C, TG: HDL-C, HDL-C: LDL-C and LDL-C: HDL-C ratios were derived. Guidelines given by the National Cholesterol Education Program (2001) were used.
Statistical analysis
Mean (M), standard deviation (SD), range (R) & percentage values were derived. Comparisons among and between the groups were done using critical ratio (CR) test. Correlations (r) were derived using Pearson's Product Moment Coefficient of Correlation. Level of significance was tested at both 5 % & 1 % levels. Table 1 shows anthropometric measurements of subjects. V were found to be taller but lighter than NV (169±6.38 cm & 165.70±7.89 cm and 71.2±8.31 and 73.9±10.49 kg, respectively, p>0.05). Insignificant difference was noticed between V and NV for BMI. 70% V and 50% NV were with normal BMI. More NV subjects were found obese than V subjects (30% NV were obese grade II). Table 2 presents percentage wise classification of subjects based on BMI. Mean WC and HC of V were higher than NV (p>0.05). However, mean WHR of NV was higher than V (p>0.05). MUAC of NV was significantly higher than V (23.7±7.11 and 28.4±3.06 cm, respectively, CR=2.47, 0.01<p<0.05). Table 3 presents data on biochemical parameters. [13, 14] .
TC and LDL-C of NV were greater than V but HDL-C and TG of V were greater than NV (p>0.05). No differences were noticed between V and NV for VLDL-C. NV group had higher mean values of SBP (p>0.05) and DBP (0.01<p<0.05) than V group. SBP and DBP of NV members were as high as 180 and 123 mmHg, respectively.
TC and LDL-C among NV correlated positively (p<0.01) with body weight (r 0.5340 and 0.4841, respectively) and BMI (r 0.5496 and 0.6211, respectively). These correlations however, were insignificant among V (p>0.05). Stronger relationship existed between HDL-C and body weight among V than NV. In contrast, correlation between VLDL-C and body weight was highly significant among NV (r 0.5921, p<0.01).
HDL-C showed direct relationship with BMI in both the groups (p>0.05). VLDL-C and TG showed significant direct correlation with BMI among NV group (r 0.6215 and 0.6223, respectively, p<0.01). WHR showed positive but insignificant correlation with TC among V. Among NV, WHR reflected positive correlation with LDL-C, HDL-C, VLDL-C and TG (r 0.0963 to 0.2975, p>0.05). However, among V, WHR reflected inverse relationship with LDL-C, HDL-C, VLDL-C and TG. Table 4 presents data on different blood lipid ratio. TC: HDL-C ratio among NV was significantly higher than V (CR=2.43, p<0.01); however, both the groups showed this ratio greater than the reference standard. Mean value of HDL-C: LDL-C for V was significantly higher than NV (CR=2.80, p<0.01). NV group showed this ratio below the desirable value of 0.3. Both V and NV groups had LDL-C: HDL-C ratio above 2.5 (CR=1.16 and 1.77, respectively, p>0.05). TG: HDL-C ratio for V was calculated as 3.06 and for NV as 3.22. Table 5 demonstrates percentagewise distribution of subjects based on blood lipid ratio. Only 10 % of both V and NV had TC: HDL-C ratio below 3.5 whereas 90 % of both V and NV had TC: HDL-C ratio above 3.5. 10% V and 40% NV had HDL-C: LDL-C below 0.3. More V (80%) had this ratio above 0.3. More of V had LDL-C: HDL-C ratio below 2.5 (50 %) as compared to NV (40 %). 40% V and 60% NV this ratio above 2.5. Only 40% [19] V and 30% NV had TG: HDL-C below 3.0. Majority V and NV had this ratio above 3.0 (60% and 70%, respectively). Table 6 presents data on mean daily intake of energy and energy giving nutrients. Both V and NV groups had mean daily intake of energy computed above 2200 kcal/day. More strong and significant relationship was found out between intake of energy and SBP among NV as compared to V (r 0.4804, p<0.01 for NV and 0.1922, p>0.05 for V). DBP reflected direct relationship with energy intake among NV (r 0.2715, p<0.01); however, no such trend was noticed for V (r -0.0493, p>0.05). Among NV, energy intake showed positive correlation with TC (r 0.0797, p>0.05) and LDL-C (r 0.2087, p<0.01).
No such trend was noticed for V.
V had higher mean daily consumption of carbohydrate as compared to NV (385 and 361 g, respectively, p>0.05). Stronger correlation between carbohydrate intake and TG existed among V than among NV (r 0.2068 and 0.1465, respectively).
In contrast to higher intake of intake of carbohydrate among V, mean daily intake of protein and fat by NV was significantly higher than V (p<0.01). In NV group, protein intake was directly correlated with HDL-C (r 0.3345, p<0.01). Dietary fat intake revealed positive (p<0.01) correlation with TC among both V and NV (r 0.1888 and 0.3476, respectively).
DISCUSSION
Research has demonstrated a close relationship between the diet and chronic degenerative diseases such as obesity, hypercholesterolemia and hypertension 20 . Being heavier than V, NV subjects under study exhibited greater mean BMI indicating more risk of cardiovascular diseases as 50% were obese. Several studies have shown association of over nutrition with hypertension and determined cut off values of BMI above which there is increased CVD risk 20, 21 . This link between hypertension and [19] increased body weight can be explained by the fact that the blood volume increases with excess body fat, and the heart works harder to pump the blood through a longer and constricted network of blood vessels 22 . Higher SBP is reported among NV as compared to lacto-ovo vegetarians 23 . NV had higher mean SBP and DBP values confirming the fact that being overweight can increase the risk for high blood pressure. BMI, WHR and MUAC were seen to increase as the level of hypertension increased 24 .
Increased abdominal fat accumulation assessed by WC, HC and WHR has been extensively documented as independent risk factor across different ethnic groups 25 . Interestingly, V showed higher mean values of WC and HC but lower WHR as compared to NV. Sedentary lifestyle and over consumption of refined foods may lead to deposition of body fat even in vegans as SBP and DBP showed positive association with WHR.
Adverse dietary profile is involved in elevation of blood lipids and thus, is a predictor of early and accelerated atherosclerosis 26 . As the blood pressure levels of the adults increase, there is also an increase in the TC, TG, LDL-C and VLDL-C levels and a decrease in HDL-C level indicating that there may be a significant influence between the various lipid parameters and blood pressure levels. NV represents higher TC and LDL-C 23, 27 . Higher TC and LDL-C levels of NV group indicate positive impact of higher SBP and DBP values as compared to V. Higher levels of blood lipid parameters especially bad cholesterol corresponded with higher levels of blood pressure among NV. It is said that the greater consumption of carbohydrates among V is reflected in the higher TG level 23, 24 . Similar findings were obtained among V for the present research.
Being a sensitive and specific index of cardiovascular risk 18, 28 , majority of V and NV had TC: HDL-C ratio above 3.5 which may be attributed to lower levels of HDL-C. Ideally to keep TC: HDL-C ratio below 3.5, one can follow dietary and lifestyle modification in terms of fatty acid and exercise.
The HDL-C: LDL-C ratio compares "good cholesterol" to "bad cholesterol". The goal must be to keep it above 0.3 with the ideal being above 0.4 18, 28 . 40% NV showed this ratio below 0.3 indicating higher cardiovascular risk. This fact is confirmed as higher % of NV also had LDL-C: HDL-C above 2.5. LDL-C: HDL-C ratio is used to help predict the changes of developing heart disease. This ratio should ideally be kept below 2.5:14 18, 28 . Majority of V had HDL-C: LDL-C above 0.3 and LDL-C: HDL-C d"2.5 indicating benefits of vegetarian diet rich in fruits, vegetables, whole cereals and legumes.
Studies on vegetar ians show that appropriately planned vegetarian diets are healthy and nutritionally adequate 29 . No great differences between V and NV were observed for consumption of energy from food; however, both the groups surpassed RDA. Intake of fat and protein among NV exceeded the RDAs of ICMR 30 and this can be attributed to the ingestion of animal foods. In contrast, relied on cereals, pulses and milk products, mean protein intake of V was slightly lower than the RDA based on their height and age ICMR 30 .
Ve g a n s u s u a l l y c o n s u m e d m o r e carbohydrate energy than NV 31 . For this study, V had higher mean consumption of carbohydrate. Results revealed direct relationship of energy intake with TC and LDL-C among NV and with TG among V.
NV presented higher values of BP, BMI and MUAC than V. Also, V showed better lipid profile than NV. This could be attributed to higher intake of energy and fat among NV. Consumption of more carbohydrates by V may cause increased level of TG. Lifestyle adjustments in diet and exercise are important factors in determining the outcome for young people with hypertension.
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